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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was- 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andWor 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Articie 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

i .8 received on 27.01 .2005 with letter of 26.01 .2005 
Claims, Numbers 

1-10 received on 02.03.2005 with letter of 26.01 .2005 
Drawings, Sheets 

1^ as originally filed ^ 

2i5-5/5 received on 27.01 .2005 with lejfer of 26.01 .2005 

□ a sequence listing andA)r any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. \- T"'. 

□ the drawings, sheets^igs - 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If Item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-10 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


3.9.10 




No: 


Claims 


1.2.4-8 


Industrial applicability (lA) 


Yes: 


Claims 


1-10 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VII Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 
see separate sheet ^ 



Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 



see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Reference is made to the following documents: 

D1: WO-A-98/34721 (DAVIES CLIVE ERIC ; IND RES LTD (NZ)) 13 August 
1998(1998-08-13) 

D2: US-A-3 767 1 70 (MORGENSTERN H) 23 October 1 973 (1 973-1 0-23) 

D3: DE-B-12 33 760 (BUCKAU WOLF MASCHF R) 2 February 1967 (1967-02- 

02) 

D4: US-A-3 300 1 93 (BADGETT CHARLES O) 24 January 1 967 (1 967-01-24) 

2. The following statements are made in the light of the comments stated In ijtem VIII 
of this letter. 

2.1 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 , and discloses (the references in parentheses applying to this 
document) a method for obtaining a mixture Q^'sof|d components (page 3, lines 
10-17) stored in containers (5,6) having a bottom opening (figure 1) and, in a 
predetemiined ratio comprising providing for each component a fluidized flow at a 
predetennlned individual flow rate corresponding to the ratio of said component in 
the mixture (page 4, lines 27-33); conveying each flow to the inlet of a static mixer 
exclusively by gravity (page 2, lines 36-39), the mixer continuously producing at an 
outlet a flow of the mixture. 

The subject-matter of claim 1 differs from this known method in that air is injected 
into each container near the bottom opening to render the component flowable. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The objective problem to be solved by the present invention may therefore be 
regarded as how to ensure the flow rate of each component is solely dependent 
on the surface area defined by a valve (description paragraphs 0020 - 0021). 

The solution proposed in claim 1 of the present application cannot be considered 
as involving an inventive step (Article 33(3) PCT), because injecting air into each 
container near the bottom opening to render the component flowable is described 
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in document D2 (cf. figure 3; column 5, lines 27-56) as providing the same 
advantages as in the present application. The skilled person would therefore 
regard it as obvious to include this feature in the method described in document 
D1 in order to solve the problem posed. 

Hence claim 1 of the present application cannot be considered as involving an 
inventive step (Article 33(3) PCT). 

2.2 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 5, and discloses (the references in parentheses applying to this 
document) an apparatus for preparing a mixture of solid components in a 
predetermined ratio comprising a hopper (5,6) for each individual components 
(13,14), said hopper including lateral walls and a bottom with an opening (figure 1) 
means for adjusting the flow rate of each component flowing from the opening, for 
adjust i ng the flow rate of each component f l owing from the open i ng (see item VII) 
based on the ratio of each component in the mixture (page 4, lines 27-33), a static 
mixer (3 in figure 1 ; 7 in figure 3) having an inlet into which all individual flows are 
conveyed exclusively by gravity, said mixer cghtinupusly producing at an outlet a 
flow of mixture (page 2, line 31 - page 3, linie 17). 

The subject-matter of claim 5 differs from this known apparatus in that said hopper 
further comprising a grid extending from the lower portion of the lateral walls to the 
opening, and means for introducing air into the gap between the hopper bottom 
and the grid; said grid permeable to air but not to ttie component stored in tlie 
hopper (see item VIII). 

The subject-matter of claim 5 is therefore new (Article 33(2) PCT). 

The objective problem to be solved by the present invention may therefore be 
regarded as how to ensure the flow rate of each component Is^olely dependent 
on the surface area defined by a valve (description paragraphs 0020 - 0021). 

The solution proposed in claim 5 of the present application cannot be considered 
as involving an inventive step (Article 33(3) PCT), because a hopper comprising a 
grid extending from the lower portion of the lateral walls to the opening, and 
means for introducing air into the gap between the hopper bottom and the grid; 
said grid permeable to air but not to the component stored in the hopper is 
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described in document D2 (cf. figure 3; column 5, lines 27-56) as providing the 
same advantages as in the present application. The skilled person would therefore 
regard it as obvious to include this feature in the method described in document 
D1 in order to solve the problem posed. 

Hence claim 1 of the present application cannot be considered as involving an 
inventive step (Article 33(3) PCT). 

3.1 The features of the dependent claims 2,4,6-8, are as such, known from the 
documents D1-D4, see the corresponding passages cited in the search report. 

3.2 Monitoring an effective flow rate of one selected component of the mixture and 
based on this value adjusting the individual flow rates of each other components, 
the apparatus to process this and a sensor system to measure the flow rates, as 
described in claims 3,9,10 is neither known from, nor rendered obvious by the 
available prior art. 

4. The subject-matter of claims 1-10 is considej^d as susceptible of industrial 
application (Article 33(4) PCT). ^ 



Re Item VII 

Certain defects in the international application 

1 . The line "for adjusting ... the opening" is double mentioned in claim 5 and has 
been interpreted as if one of them has been deleted (Rule 91 PCT). 

2. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1-D3 is not mentioned in the description, nor are 
these documents identified therein. ^ v 

3. The drawings shall not contain text matter, except a single word or words, when 
absolutely indispensable, such as '"water" "steam," for understanding (see Rule 
11.11 (a) PCT). 

4.1 According to the requirements of Rule 1 1 .1 3(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This requirement 
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is not met, for example in view of the use of reference sign 36 in figures 3 and 4; 
reference sign 51a in figure 6, reference sign 74b in figure 8, etc. 

4.2 According to Vne requirements of Rule 11.1 3(1) reference signs not appearing in 
the description shall not appear in the drawings, and vice versa. This requirement 
is not met in various passages In the description and for example for the reference 
sign 37 on page 5 and in figure 4. 



Re Item VIII 

Certain observations on the International application 

1 . It is noted that Claim 5 does not meet the requirements of Article 6 PCT, because 
the claimed apparatus seeks to define the invention by reference to features 
relating to the apparatus' use, not being part of the claimed invention (cf. the PCT 
Guidelines 5.37). Hence the part "said grid permeable to air but not to the 
component stored in the hopper" is not taken into consideration in it's assessment. 

2. Independent apparatus claim 5 teaches the^presence of a grid. A corresponding 
feature however, is not present in the independent method claim 1 . Therefore 
claims 1 and 5 are not concise as required by Article 6 PCT. Moreover, it appears 
that the requirements following from Article 6 PCT taken in combination with Rule 
6.3(b) PCT and the PCT Guidelines 5.33, that any independent claim must 
contain all the technical features essential to the definition of the invention are not 
met. 
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BLENDING SYSTEM 

Field of the Invention 

[0001] The present invention relates to a system for blending materials. In particular it relates 
to a system for blending materials that go to make up a cement slurry such as may be used in a 
well cementing operation. 

Background Art 

[0002] Obtaining fluid mixtures often involves blending a plurality of materials according to 
a predetermined mixture recipe. The materials may, for example, be liquids, gels, or solids in 
particulate and/or powder form. The mixture recipe typically indicates the ratio of each 
product. Hence, to obtain any final quantity of the mixture it is necessary to deiemihie for each 
product a respective required quantity. / 

/*■■ ' - 

[0003] The blending is often a sequential process. At first the required quantity for each of 
the materials is measured, e.g., by weight or by volume. The products are then poured into a 
mixing device, either one after the other or together, where they are mixed. This may for 
example be achieved mechanically, for example by stirring the materials with rotating blades. 
When one or more of the materials are in a particulate or powder form, the blending may 
comprise one or more weighing and mechanical mixing steps. Blending as a sequential process 
is commonly performed for preparing oilfield cement blends. An example of preparation of 
cement blends is illustrated by a flowchart in figure 1. For each product, the mass of the 
product necessary for forming a batch is determined 11 corresponding to the ratio of the 
product indicated in the mix recipe. Then for each product, the predetem&ned-mass is provided 
by weighing out the appropriate amoimt of product 12. Finally, the weighed amounts are 
introduced 13 into a mechanical mixer. The mechanical mixer may be a screw rotating inside 
of a cylinder or a rotary drum. The products are mechanically mixed 14, forming a resulting 
cement blend that is eventually collected 15. 

[0004] This sequential method is ill-suited if the individual volume (or mass) fractions of the 
different components of the mixture are drMiatically different. This is the case for instance 
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with cement blend made essentially of cement with other solid additives in relatively minor 
amounts. 



Summary of Invention 

[0005] In a first aspect, the present invention proposes to blend multiple solid components 
according to a predefined ratio including providing for each component a fiuidized flow at a 
predetermined flow rate corresponding to the ratio of said component in the mixture and 
conveying each flow to the inlet of a static mixer exclusively by gravity, the mixer 
continuously producing at an outlet a flow of the mixture. 

[0006] This method may further include dispersing the individual flows inside the mixer for 
instance by providing at least one static obstacle in the flows. 

[0007] According to a preferred embodiment, the flow rate of a selected component of the 
mixture is monitored and the flow rate of the other components is adjusted in real-time base on 
that efiFective monitored flow rate. / 

/ ■ ■ 

[0008] In a second aspect, the invention provides an apparatus for preparing a mixture of 
solid components in a predetermined ratio comprising reservoir means for each individual 
components associated with individual flow generators, means associated to each flow 
generator for adjusting said individual generated flow rate based on the ratio of each 
component, a static mixer having an inlet into which all individual flows are conveyed 
exclusively by gravity, said mixer continuously producing at an outlet a flow of mixture 

[0009] The flow rates are preferably adjusted using knife gate valves placed right along the 
bottom of the individual container. In yet another preferred embodiment, each reservoir 
includes a grid extending firom the lower portion of its lateral walls" to- its opening, said grid 
substantial impermeable to the component but permeable to air, and means for introducing air 
into the gap between the hopper bottom and the grid. 

[0010] The apparatus is preferably equipped with sensors to measure the effective flow rate 
of a selected element and a controlled actuating system for controlling the valves directing the 
flows of the other components based upon said effective flow rate. 
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[0011] Other aspects and advantages of the invention will be apparent from the following 
description and the appended claims. 

Brief Description of Drawings 

[0012] The invention will now be described in greater detail with reference to the 
accompanying drawings, in which: 

Figure 1 is a flowchart illustrating an example of a prior art cement blending process; 

Figure 2 is a flowchart illustrating an example embodiment of the present invention; 

Figure 3 is a schematic illustration of the apparatus according to the present invention; 

Figure 4 is a schematic illuistration of the fluidizing means; 

Figure 5 illustrates an : example of a mixer according to the invention; , ; 

Figure 6 illustrates an example of a control system; 

Figure 7 is an example flowchart illustrating a con^ol system. 

f' ■ - 

Figure 8 is an example flowchart illustrating another control system. 

Detailed Description 

[0013] The same references will be used to reference the same elements in the Figures 
throughout the description. 

[0014] The cement blending known from the prior art is a sequential process, during which 
each product is weighed before being poured into the nuxing'^eyice. When such cement 
blending is repeated to produce several batches, the batches may not be perfectly identical. For 
this reason, a production quality for cement blended in the sequential process may vary from 
one batch to another. 

[0015] The present invention allows obtaining a substantially constant production quality 
when blending cement. The present invention may produce identical batches, or a continuous'"*' 
flow of blend for any quantity of cement mixture. 
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[0016] Figure 2 provides a flowchart illustrating an example of the present invention. A first 
flow of cement 21a is provided. For each other material (21b,.. .21n), for example low density 
paniculate materials such as micro-spheres, fine particulate materials such as micro-silica, etc., 
a separate flow 23 is provided at a predetermined flow rate. The flow rate of each component 
of the mixture (24a, 24b,..-24n) corresponds to the ratio of the components in the mixture recipe 
22. For example, the mixture recipe 22 may indicate that for preparing 600 kg of the cement 
blend, it is necessary to mix 200 kg of cement with 400 kg of a second product According to 
the present example, the flow of the cement and a flow of the second product are provided, the 
flow rate of the second product being twice as high as the flow rate of the cement. In this 
example, the flow rate of each component (24a, 24b,.. .24n) is a mass flow rate. For a volimtie 
flow rate, it is necessary to take into consideration a density of each matter when calculating 
the rate of the flow. 

[0017] The flows of the various components (24a, 24b,.. .24n) are gathered in a mixer 25 where 
they are continuously blended so that the mixer continuously produces at an outlet a 
substajitiaily homogeneous flow. Since the flow rates of each component respectively have a 
determined value corresponding to the ratio of the component in the mixture recipe, the 
substantially homogeneous flow corresponds to the mistture 26 of the recipe 22. 

[0018] Figure 3 shows a schematic illustration of an example apparatus according to the 
present invention. In this embodiment, four products (Pi, P2, P3, P4) are blended so as to 
prepare the cement blend. Each product is in a powder form and is stored in a hopper 31. For 
each flow, the determined flow rate is calculated according to the ratio of the product indicated 
in the mixture recipe. For each product, the flow is provided at the predetermined flow rate; the 
flow rate of each product is controlled using an adjustable valve 35. 

[0019] In this embodiment, each of the four products is conveyed from the hopper to an inlet 
of the mixer 32 by gravity respectively through a pipe 33. Each flow raWma^ be individually 
adjusted depending on an opening of the adjustable valve 35. The opening may be controlled 
manually, or automatically, using a control system 36. The control system 36 in this 
embodiment calculates for each product the flow rate corresponding to the ratio of the product 
in the mixture recipe and controls the opening of each adjustable valve. 

[0020] A detail of the bottom of each hopper 31 is illustrated figure 4. To obtain a regular 
flow by pure gravity, the lateral walls 40 of the hoppers are preferably substantially vertical. 
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for instance making an angle a to the vertical not greater than 23°. A grid 41 is located 
between the lower extremity of the vertical walls 40 and the opening 37 in the bottom 42 of the 
hopper that faces the valve 35. Note that in practice, the lateral walls 40 and the bottom 42 are 
preferably two independent parts maintained together with an impermeable joint. The grid is 
typically made of a perforated plaque covered by a mesh so that it is s:ubstantially impermeable 
to the powder stored in the hopper 3 1 but permeable to air. Air is injected between the grid 
4 land the bottom 42 through an injector 43 that creates a continuous air circular flow. Such a 
device ensures that the flow rate of component is then solely dependent on the surface area 
offered for the powder to flow, said surface area defined by the valve 35, preferably a knife 
gate valve. Best results were obtained with a through-conduit bi-directional wafer valve due to 
the opening shape that prevents powder bridging at the outlet. 

[00211 Since the flow depends only of the opening area and not of the height of component in 
the hoppers (at least in a first approximation), the hoppers can be refilled at any time, . including 
while blending, thereby avoiding any interruption of the flows of matters. Continuous feeding 
may also be provided for all or some of the hoppers. 

[0022] As the products are conveyed by gravity to the Lplet 39 of the mixer 32, particles of 
each product gain sufficient velocity for generating^^habtic flow in the mixer that is enough 
to promote a complete blending. Dispersing means may also be provided (though not 
compulsory) if required, such the ones illustrated figure 5 and essentially made of randomly 
located rods 44 at *the dispersing means, without requiring any movement of the dispersing 
means. In this embodiment, the mixer has a main body that is funnel-shaped in which rods 44 
form a plurality of static obstacles mounted inside the mixer. The flows of products are 
dispersed as their particles collide with the static obstacles; generate chaos in the flows and 
scattering of matters. The position of the rods may be adjusted if necessary. The gathering and 
the subsequent dispersion of the flows of matters provide a mixing of the products to obtain the 
cement blend. The products are blended without any movemeiit^f . ti^ mixer 32, and more 
precisely without any movement of the static obstacles mounted therein. 

[0023] Once the products are blended, the resulting mix is evacuated. In this embodiment, the 
mixer includes an outlet 38 through which the mix continuously pours away and is collected in 
a vessel 34. The vessel 34 contains the batch of blended cement. Once filled, the vessel 34 may 
be transferred to a well site for mixing with water and use. The blend may be provided at a-^- 
temporary storage location prior to such use. 
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[0024] Alternatively, the resulting mix may be directly blended with water, thus forming a 
slurry. The blending of the resulting mix with the water may be performed with a Solid 
Fraction Monitoring system (see, for example, US 6,491,421), or any other continuous or batch 
water and cement mixing system. The slurry may be directly pumped into an aimulus of a well. 

[0025] The process according to the invention is continuous as opposed to the sequential 
process from prior art. The batches that are delivered from the system have a constant quality: 
the production quality does not vary from one batch to the other and is substantially improved 
as compared to the batches obtained in the Prior Art. Moreover, as long as means is provided 
for taking the blend out of the blending unit, for instance through a band conveyor or a feed 
screw, the mixing process can occur without any intemiption even for uploading the hopper 
since this operation can be done while the hopper are delivering products to the mixer. This 
results in very high throughput. 

[0026] Additionally, such process does not require any mechanical action to provide the 
mixing of the products. 

[0027] Where the mixer does not comprise any static, ol>stacle, or any propulsion means, the 
main body is also preferably funnel- shaped to facilitate the gathering of the flows. The 
velocity of the particles is itself sufficient to create a chaotic dispersion when the flows are 
gathered. Outputs of the pipes may be close enough to each other so that the poured products 
merge at a same point, thus providing a mixing of the products. End portions of the pipes may 
have relative angulations so as to facilitate the gathering of the flows of matter and to disperse 
the particles. The dispersion and the gathering happen simultaneously in this embodiment. 

[0028] Figure 6 provides a schematic illustration of one example embodiment of the control 
system, wherein two products are mixed. In this example, the control system 55 comprises a 
Man Machine Interface 52 commimicating with a Programmable^Logic Controller 53. The 
Man Machine Interface 52 allows an operator entering the mixture recipe 547 and to exchange 
orders. For each product, a predetermined flow rate is calculated from the ratio of the product 
in the mixture recipe. 

[0029] The Progranamable Logic Controller 53 regulates the flow rate for each product at the 
value of the predetermined flow rate. In this example, an effective flow rate of each products- 
depends on an opening of a corresponding valve. The effective flow rate of each flow may be 



AMENDED SHEET 



27-01-2005 EP0408278 

7- 

* subject to small variations that are due to uncontrolled parameters. For example, if the matter 
of a determined product is not perfectly homogeneous, the effective mass flow rate of this 
product may vary despite the fact that the opening of the corresponding valve does not change. 
The Programmable Logic Controller 53 regulates the flow rate by controlling the opening of 
each valve (56a» S6b). 

[0030] The effective flow rate for each product is monitored. For a product in a powder 
form, a sensor, e.g. a load cell (51 a, 51 b), may be used to provide an effective mass flow rate 
(fMa, fMb)- The control system 55 receives a sensor signal from each load cell (51a, 51b). The 
valves (56a, 56b) are controlled by a command signal (Sa, Sb) output by the Progranunable 
Logic Controller 53. To be noted that in the present case, the term "load cell" is used for 
referring to a weight sensor - not to a means for evaluating the total weight in a silo, as in 
traditional system where the first step of preparing a blend consists in measuring individually 
the weight of each ingredient. 

[0031] Figure 7 is a flowchart illustrating a function of the control system from Figure 6. For 
each product, a loop (62a, 62b) is provided to maintain an effective mass flov/ rate around a 
value of a predetermined flow rate (fpa, fpb) corresponding^o a ratio of the product in a mixture 
recipe. The value of the predetermined flow rat^^pa,' fpb) is calculated for each product 
according to the mixture recipe (61) of the cement blend. A load cell (64a, 64b) of a 
determined product provides a sensor signal (fMa, fMb) that is indicative of the value of the 
effective flow rate* of the determined product. The value of the effective flow rate is then 
compared to the value of the predetermined flow rate (fpa, fpb)- The command signal (Sa, Sb) 
that controls the opening of the adjustable valve (66a, 66b) has a value that depends on the 
difference between the value of the effective flow rate and the value of the predetermined flow 
rate (Q>a, fpb)' If the effective value of the flow rate is higher than the value of the 
predetermined flow rate (fpa, fpb), the opening of the valve (66a, 66b) is decreased. If the 
effective value of the flow rate is smaller than the value of the pc^etermined flow rate (fpa, 
fpb), the opening of the valve (66a, 66b) is increased. The flow rate of eaEh product is thus 
maintained at a value corresponding substantially to the predetermined value (fpa, fpb). 

[0032] Figure 8 is a flowchart according to an alternative embodiment. A first adjustable 
valve 76b enables to provide a flow of cement. A first load cell 74b provides a sensor signal 
(fMb) that is indicative of a value of a effective flow rate of the cement The flow of the cement 
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is not controlled and the flow rate of a second product is monitored to a value that depends on 
the value of the effective flow rate of cement. 

[0033] Calculating means 75 calculate a flow rate (fca) for the second product according the 
value of the effective flow rate of cement and according to ratios of the components in the 
recipe 71. For example, the mix recipe 71 may indicate that for preparing 600 kg of the cement 
blend, it is necessary to mix 200 kg of cement with 400 kg of the second product. The cement 
effective flow rate is monitored- The calculated flow rate (fca) is equal to twice the cement 
effective flow rate. 

[0034] A loop 72a is provided to regulate the flow rate of the second product based on a 
value of the calculated flow rate (fca). The loop 72a comprises a second adjustable valve 76a 
and a second load cell 74a. TTie second load cell 74 a provides a sensor signal (fMa) that is 
indicative of a value of a effective flow rate of the second product. The value of the second 
effective flow rate is compared to the value of the calculated flow rate (fCa). A command signal 
(Sa) that controls the opening of the second adjustable valve 76a has. a value that depends on 
the difference between the value of the second effective flow rate and the value of the 
calculated flow rate (fca). If the effective value of the seco|;id flow rate is higher than the value 
of the calculated flow rate (fca), the opening of second valve 76a is decreased. If the 
effective value of the second flow rate is smaller than the value of the calculated flow rate (fca), 
the opening of the second valve 76a is increased. The flow rate of the second product is thus 
maintained at a value corresponding substantially to the calculated value (fca)- The flow rate of 
each component corresponds to the ratio of the matter in the mixture recipe 71. 

[0035] The mixer of the invention is particularly suitable for preparing cement blend 
including for instance cement, silica sand and other solid components. 
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A method for obtaining a mixture of solid components (21a, 21b,.. .2 In) stored in 
containers (31) having a bottom opening (36) and , in a predetermined ratio comprising 
providing for each component a fluidized flow (24a, 24b,...24n) by injecting air into each 
container near the bottom opening (36) to render the component flowable, said flow (24a, 
24b, .••24n) at a predetermined individual flow rate corresponding to the ratio of said 
component in the mixture; conveying each flow (24a, 24b,...24n) to the inlet (39) of a 
static mixer (32) exclusively by gravity, the mixer continuously producing at an outlet 
(38) a flow of the mixture (26). 

The method of claim 1, further comprising: dispersing the flows inside the mixer by 
causing the flows to pass at least one static obstacle (44) inserted in the flows. 

The method according to any one of claims 1 to 2, further comprising monitoring an 
effective flow rate of one selected component of the mixture; and adjusting in real time 
the individual flow rates of each other components based on said effective flow rate. 



The method according to any preceding claim, .wherein said mixture includes a cement 
and further comprising blending the mixture vsdth water to form a slurry; pumping the 
slurry into an annulus of a well. 

An apparatus for preparing a mixture of solid components in a predetermined ratio 
comprising a hopper (31) for each individual components, said hopper including lateral 
walls (41) and a bottom (42) with an opening (36) and further comprising a grid (41) 
extending f]X)m the lower portion of the lateral walls (40) to the opening (36), and means 
(43) for introducing air into the gap between the hopper bottom and the grid; said grid 
permeable to air but not to the component stored in the hoppei^HneBns (35) for adjusting 
the flow rate of each component flowing from the opening (36), for adjusting the flow 
rate of each component flowing from the opening (36)based on the ratio of each 
component in the mixture, a static mixer (32) having an inlet (39) into which all 
individual flows are conveyed exclusively by gravity, said mixer (32) continuously 
producing at an outiet (3 8) a flow of mixture. 

The apparatus of claim 5, wherein said means (35) for adjusting said individual generated 
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flow rate based include knife gate valves. 

7. The apparatus of claim 5 or 6, wherein the vertical walls (40) of the hopper (31) form an 
angle (a) to the vertical ranging from 0 to 23°. 

8. The apparatus according to claim 5, wherein the mixer (32) includes dispersing means 
(44) statically mounted inside the main body so as to present an obstacle to the global 
flow entering the inlet (39). 

9. The apparatus according to claims 5 or 6, further comprising: a Man Machine Interface 
(52) to input a mixture recipe; processing means to calculate for each component of the 
mixture the predetermined flow rate from a ratio of the components in the mixture recipe. 

10. The apparatus according to claim 9, further comprising: a sensor system (64^, 64b) to 
measure a value of an efifective flow rate of a selected component of the mixture, the 
sensor system producing a sensor signal indicative of the value of the effective flow rate 
of said component; an adjustable valve (66a, 66b), the effective flow rate of the 
component being adjusted depending on an opening of the adjustable valve; and wherein 
the adjustable valve and the sensor define a loc^62a, 62b), and the flow rate of the 
component being regulated to the predetermined flow rate using the sensor signal. 
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